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1. Ilepeyensb NJIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs MO JMCUMUIJIMHE, COOTHECEHHBIX €

IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrPaMMbl

B pe3ynbrate ocBoeHus 00pa30BaTeIbHONM MPOrpaMMbl 00YUaIOIIUICS TOKEH OBIAIETh
CJICAYIONIMMH Pe3yJIbTaTaMUu 00yUYEHHS M0 JUCHUTUIHHE (MOJYJIIIO):

PesynbTarel 00yueHus

dopmupyemast KOMIIETSHIHS (C
yKa3aHHEM KO0J1a)

IIpumeuanue

3HaHuA 3HATH OCHOBHBIE TIOHATHUS U
METOABI MaTEMaTHIECKOTO
aHaJM3a, TEOPUU
BEPOATHOCTEH U OIIK-2. CiocobHOCTh TPUMEHSITH
MaTeMaTHYECKON CTATHCTUKK, | COOTBETCTBYIOIINI MaTEMAaTHIECKUM
MaTeMaTHYECKON JIOTHUKH U anmapar Ajsl peleHus
TEOPHUH AITOPUTMOB, TEOPUH npodeccuoHaNbHBIX 3a1a4
WHPOPMALIUN U KOJUPOBAHUS,
MaTeMaTHYECKHE METO/IBI
00paboTku
9KCHEPUMEHTAJIBHBIX JAHHBIX
3uatb Teopetndeckue ocHOBBI, | [IK-11. CnocoGHOCTH MPOBOIUTH
OCHOBHBIC ITOHATHS, 3aKOHBI 1 SKCIICPUMCHTEI 110 SaHaHHOﬁ
MojenH (PU3UKHU, METOTBI METOJINKE, 00pabOTKY, OIICHKY
TCOPCTUUCCKUX U IMOrp€IHOCTU U JOCTOBECPHOCTHU UX
SKCIICPUMCHTAJIBHBIX PE3YIbTATOB
WCCIIeIOBaHNHN B (PU3HKE.

Ymenust YMeTb UCnonb30BaTh OIIK-2. CrtocoOHOCTh TPUMEHSTH

MaTeMaTHYECKUE METOIBI U
MOJICNIH JUTSI PEIICHUS
MIPUKJIATHBIX 33124

COOTBETCTBYIOIIMN MaTEeMaTUYECKUI
anmapar i peIIeHUs
po(hecCHOHATBHBIX 3a1a4

YmMeTh paboTaTh ¢
HM3MEPUTEIILHOM annaparypon,
PacCcUUTHIBATH MIOTPELIHOCTH,
MOJIb30BATHCS
HU3MEPUTENEHBIMH
peoOpa3oBaTelsaMHu,
HU3MEPUTENBHBIMHU IPHOOPaMHU
JUIsl aHAJIM3a OCHOBHBIX
MapaMeTpoB U XapaKTEPUCTHUK
ueneu, GopMyIupoBaTh
BBIBOJIBI

[IK-11. Cnoco6HOCTH TPOBOANTH
3KCIIEPUMEHTHI 110 33/IaHHOU
METOJIUKE, 00pabOTKY, OIICHKY
MOTPEIIHOCTH U JOCTOBEPHOCTH HX
pe3yIbTaToB

Brnanenus (HaBBIKH
/ OTIBIT
JIeATCITLHOCTH)

BriaseTb OCHOBHBIMU
METOAaMH HCCIIEOBAHUS
(hyHKIMIA 1 HaBBIKAMH
(hopMyITMpOBaHUS U PEIICHUS
MpOCTENIINX 3a/1a4 00
OTBICKaHUH SKCTpEMyMa
(hyHKITMY, HABBIKAMH aHAJIH3a
anre0panIecKux u
reOMETPHYECKUX 00BEKTOB

OIIK-2. CrtocobHOCTh TPUMEHSI T
COOTBETCTBYIOIIMN MaTeMaTUYECKUI
amnmnapar Ijsl peLeHus
npohecCuOHAIBHBIX 3a/1a4

BrasieTh HaBBIKaMHU aHAIN3a U
WHTEPNPETALUH TOTYISHHBIX
pe3yabpTaToB QYHKIIUH,
METOJIaMU 00pa0OTKU U
aHaJM3a SKCIEePUMEHTAILHON
U TeopeTHyecKol puzndeckoit
nH(bOpMaIuu

ITK-11. CnocoGHOCTH MPOBOIUTH
SKCIIEPUMEHTHI 110 3a1aHHOH
METOJIMKE, 00pabOTKY, OIIEHKY
MOTPEIIHOCTH U JOCTOBEPHOCTH HX
pe3yIbTaToB




2. Leab u MeCTO TUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

JucnurnnuHa «Anredpa U TEOMETPHUs» OTHOCHTCS K 00s3aTeIbHBIM TUCIUIIINHAM 0a30BOM

qacTu.

Jucnunnuua uzyyaetcs Ha 1 kypce B 1 cemectpe.

HCHBIO AUCHUIUIMHBL ABJIACTCA H3YUYCHHUC OCHOB

JTUHEHHOU anreOpbl, BEKTOPHOU anreOpsl H

aHAJINTUYECKOM r€OMETpPHHU, IMPAKTHYCCKOEC IPUMCHCHHUEC HUX I PCIICHHA HpO(beCCI/IOHaJ'IBHHX

3aaad.

[lony4yeHHbIe 3HAHUSA, HABBIKM U YMEHUS UCIIONB3YOTCA MIPU U3YyYEHUU JUCLHUIUIMH CTAPLINX
KYpCOB, IIPU MMPOXO0KJACHUU MTPOU3BOACTBEHHON U MPEIIUINIOMHON MPAKTUK U B XOJE BBIITOJTHEHHUS
BBIMTYCKHOM KBaJTU(UKAMOHHON pabOTHI.

3. Conep:xanue padoyeil mporpamMMspl (00beM THCHMILIMHBI, TUNBI H BUAbI y4eOHBIX

3aHATHI, yUeOHO-MeToAuYecKoe o0ecneyeHrue caMoCTOSITeIbHOM PadoThl

00y4YarIuXCsl)

Copepxanue paboueii mporpaMMel npeactasieHo B [Ipunoxennn 1.

4, DoHJ 01LIEHOYHBIX CPE€aACTB 10 JTUCHUIIJIUHE

4.1. llepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TaNoOB MX ()OPMUPOBAHUS B PO ECCEe OCBOCHUSA

o0pa3oBaTte/ibHOI nporpaMmMel. Onucanue nNoka3zarejaed M KpUTepueB OLlCHUBAHUSA

KOMIIeTeHIUI Ha PA3JTUYHBIX 3Talmax ux (l)OpMI/IpOBaHI/Iﬂ, OIMMCaAaHMEC IIKAJ OHCHUBAHUA

[TK-11. CtocoGHOCTh MPOBOAUTH SKCIIEPUMEHTHI 110 3aJJaHHONH METOUKE, 00pabOTKY, OLIEHKY
MOTPEITHOCTH U TOCTOBEPHOCTH UX PE3YyJIbTAaTOB

[Inmannpyemsbie Kputepuu onieHuBaHMs pe3yasTaToB 00ydeHUs
€3yIIbTaThI
Oran pe3y

0o0ydeHms

(ypoBeHb
(mokazatenu

) 2 («He 3

JOCTIDKCHUSA 5

OCBOCHHSI yaoBIeTBOpUTE | («Y IOBICTBOPUT 4 («Xoporoy)
3aJIaHHOTO («OTmuHOY)

KOMIIETE JIEHOY) €JIBHOY)
YPOBHS

HITUT

OCBOEHUS
KOMITCTCHITHH)

[lepBerit | 3HaTh He 3Haer | ®parmenrtapueie | 3HaeT Teoperndeckue | ChopmupoBan

JTan TEOPETHUYECKH | TEOPETUYECCKHE | NPEJCTABJICHUS O | OCHOBBI, OCHOBHBIC | HbIC

(YpOBEHb | € OCHOBHI, OCHOBBI, TEOPETHUIECKUX MOHSTHSA, 3aKOHBI | | MIPEJICTaBICHU

) OCHOBHBIC OCHOBHBIC OCHOBaXx, MOJIEITH ¢busukw, | 1 0
MOHSATHS, MTOHSITHS, OCHOBHBIX METO/IbI TEOPETUYCCKH
3aKOHBI U 3aKOHBI U | TIOHATHUSX, TEOPETHUIECKUX u| X OCHOBaX,
MOJIEIH MOJIeTTH 3aKOHAaX U | OKCTIEPUMEHTAIBHBIX | OCHOBHBIX
¢busuku, busukw, MOJIEJISX HCCIIeI0OBaHUI B | MOHATHUSAX,
METO/IbI METO/IbI ($u3uky, MeToax | pU3UKe, HO IOMYCKaeT | 3aKOHaX u
TEOPETHUYECKU | TEOPETUYECKHUX | TEOPETUYSCKUX M | HE3HAYUTEIbHBIC MOJIETISIX
X U u 9KCIIEPUMEHTAIb | HETOYHOCTH bu3nkH,
IKCIIEPUMEHTa | 3KCIIEPUMEHTAT | HBIX MeTOoJ1aX
JBHBIX BHBIX WCCIICIOBAaHUN B TEOPETUICCKH
WCCIICIOBAHNHN | UCCIENOBaHUN | (pU3UKE X u
B (hu3HKe B (pusuke JKCIIEPUMEHTA

JEHBIX
HCCIIEAOBAHUM

5




B (u3nKe
Bropoii YmeTh He ymeer | @parmenrapHoe | YmeercamocrostenasH | ChopmupoBaH
JTan paborats ¢ pabortatb ¢ | ymeHme opaboTaTh ¢ HOE YMCHHE
(YpoBEeHb | M3MEPHUTENBHO | U3MEPUTENBHO | CAMOCTOSITEIBHO | M3MEPHUTEIBHOM CaMOCTOSITENb
) i 1 anmapaTypoi, | paboTaTh C | ammaparypoii, HO paboTarh ¢
anmapaTypoi, | pacCUMTBHIBaTh | M3MEPUTENBHON | PacCCUMUTHIBATH W3MEPHUTETHHO
paccUMTHIBaTh | NOTPEIIHOCTH | ammapaTypoi, MOTPELIHOCTH, HO i
MOTPEIIHOCTH paccunThIBaTh JOMyCKaeT anmaparypowu,
MTOTPETTHOCTH HE3HAYNTEIbHBIC paccUnTHIBATh
HETOYHOCTH MTOTPENTHOCTH
Tpertuit Buaners He Bnagpeer O®parmeHTapHoe | Bmageer — Meromamu | YcmemHoe H
aTam MeTOoaMHu METOJIaMHU BIIa/ICHUE 00pabOTKM W aHalW3a | CHCTEMAaTHIecC
(ypoBeHb | 00paboOTKH U 00paboTKH U MeTodaMu SKCTICPUMEHTAILHON M | KO€ BIIaJICHHUC
) aHanm3a aHaJM3a 00paboTKH U TEOPETUICCKOH METOJIaMHU
9KCIEPUMEHTA | DKCIIEPUMEHTAJ | aHajIu3a ¢duznveckoit 00paboTku
JILHOU U bHOU U SKCIICPUMEHTATh | MH(POPMAIIHH, aHasmza
TEOPETHYECKO | TEOPETUIEeCKON | HOU U HaBBIKAMHU aHaJN3a H | DKCIIEPHMEHTa
i Qusnueckoi | ¢pusmuecKon TEOPETHIECKOM UHTEpIpeTaluu JIBHOM u
uHpopMaruy, | uHGopManuu, | GU3NIECKOU MTOJTy9E€HHBIX TEOPETHUIECKO
HaBBIKAMHU HaBBIKAMHU nH(popMaIuy, pe3yIbTaToB i Jusmgeckoit
a”aiausa u aHanusa u HaBBIKAMU WHPOPMAIUH,
HHTEpIpETaly | HHTEPIPETAlUN | aHAJIN3a U HaBBIKAMU
Y TIOJYYEHHBIX | MTOTyYE€HHBIX MHTEPIIPETaluN aHam3a u
pe3yJIbTaToOB pe3yJIbTaToOB MOJIy4YEHHBIX HHTEPIIpETaH
pe3yJIbTaToOB U TIOJTyYEHHBIX
pe3yIbTaTOB

OIIK-2. CiocoOHOCTh MPUMEHSATH COOTBETCTBYIOIUI MaTeMaTUYECKUI anmapart AJsl peleHus

npohecCuOHANBHBIX 3aa4

[Inanupyemele Kputepuu onieHMBaHus pe3ynbTaTOB 00YUESHUS
pe3ynbTaThl
Oran o0y4eHus
(ypoBeHs) | (mokazarenu 2 (He 3
OCBOEHUS | JOCTH)KEHUS 5
yrnosnerBoputens | («YnoBnerBopurenb | 4 («Xopomoy)
KOMIIETEHI] | 3aJaHHOI'O («OTIUIHOY)
. o HOY) HO»)

OCBOEHHS
KOMIIETEHIIUH)

IlepBbrit 3Hathb He 3Haer dparMeHTapHO 3Haer YBepeHHO

aTan OCHOBHBIE OCHOBHBIE 3HAET OCHOBHBIE OCHOBHBIE 3HaeT

(ypoBeHb) | MOHATHS U MOHATHS U MTOHSATHA U METOABI | TIOHATHS H OCHOBHBIE
METO/bI METO/IbI MaTeMaTH4YeCKOTO METOIBI MOHSTHSA u
MaTEeMaTH4YECK | MAaTEMAaTHYECKOrO | aHalu3a, TEOpUU MaTEeMaTHYECK | METOZBI
Oro aHaJIN3a, aHaJIN3a, TEOPUH BEPOATHOCTEN U Oro aHalu3a, MaTeMaTHUYECK
Teopuu BEPOSITHOCTEN U MaTeMaTH4YECKON TEOpUU Oro  aHaju3a,
BEPOSITHOCTEW | MAaTEMAaTHUYECKOM | CTaTUCTUKH, BEPOSITHOCTEH | TEOPUH
u CTaTUCTHKH, MaTeMaTHYECKON u BEpOATHOCTEN
MaTEeMaTHYeCK | MAaTEeMAaTUYECKOW | JIOTMKH U TEOPHH MaTeMaTH4eCcK | U
ol JIOTMKH U TEOPUU | aJITOPUTMOB oil MAaTeMaTU4YECK
CTaTHCTHUKH, aIrOPUTMOB CTaTHCTHUKH, oif
MaTeMaTH4YeCK MaTeMaTH4YeCK | CTaTHCTUKH,
Ol JIOTHKHU U Oi1 JIOTHUKHU U MAaTeMaTU4YECK
TEOpPUU TEOpUHU Ol JOTMKH U
aJITOPUTMOB aNropuTMOB, TEOpun

HO JIOITYCKAeT | aJIrOPUTMOB




HETOYHOCTH
Bropoii YmeTh He ymeer ®parMeHTapHble Ymeer YBepeHHO
aTamn WCTIONB30BaTh | UCIOJIB30BaTh YMEHHUSI WCTONB30BaTh | yMeeT
(ypoBeHb) | MaTeMaTH4YeCK | MAaTEeMaTHYECKHE | MCIOJIb30BaTh MaTeMaTHUYEeCK | MCIONb30BaTh
W€ METOJIBI 1 METOBI U MOJICTI | MAaTeMaTHUECKUE M€ METOJTBI 1 MaTeMaTHYECK
MOJIEINHN JISI JUTSL PETIeHUS METOIBI K MOJICIT! MOJIEIHN JIJISI W€ METOJIbI 1
peueHus MIPUKIIaTHBIX JUTSL peLICHUSI peueHus MOJIENIN JUIS
MPUKIIAJIHBIX 3a7a4y MPUKIAAHBIX 33a4 | IPUKJIAAHBIX | peIICHUs
3aj1a4 3aja4, HO MPUKIIATHBIX
JIOITyCKaeT 3aja4
HETOYHOCTH
Tperuii Brnaznets He Bnaneet ®parmMeHTapHO Bnaneer YBepeHHO
aTamn OCHOBHBIMU OCHOBHBIMH BJIaJICET OCHOBHBIMU | OCHOBHBIMU BJIaJieeT
(ypoBeHnb) | MeTomaMu METOAaMHU METOAaMHU METOAaMHU OCHOBHBIMH
WCCIICIOBAHUS | UCCIICAOBAHUS HCCIIeI0OBaHUS HCCIIEIOBaHUS | METOJaMHU
hyHKIIHI " | GyHKIHHA 1 (hyHKIMHI 1 (hyHKIMH 1 HUCCIIEIOBAHUSA
HaBBIKAMU HaBBIKAMU HaBBIKAMHU HaBBIKAMHU byHKUIMI 1
¢dopmynupoBa | hopmynupoBaHus | GOpMYyIHpPOBaHUS U | POPMYITUPOBA | HABBIKAMHU
HUS W | W pelIcHUs peleHus HUS U (dbopmynuposa
peleHus MPOCTEHINNX MPOCTEUIIINX 33724 | pEeIICHUS HUS U
MpocTeHInX 3aga4 00 00 OTBICKaHHUU MPOCTENIINX perieHus
3aja4 00 | OTBICKaHUH JKCTpeMyMa 3aja4 00 MpOCTEHIINX
OTBICKAaHUH IKCTpEMyMa GbyHKIIU OTBICKAHUU 3aja4 00
IKCTpEMyMa byHKIIU IKCTpeMyMa OTBICKaHUH
GyHKIMH (YHKIWHU, HO | DKCTpEeMyMa
TIOITYCKaeT GbyHKIIH
OIUOKHU

KpurepusiMu oLieHUBaHMS SBISIOTCS Oalliibl, KOTOPbIE BBICTABIISIOTCS MPENOJaBaTeIeM 3a BUIbI
JeSITEIbHOCTH (OLIEHOYHbIE CPEACTBA) [0 UTOTaM U3Y4YEHMSI MOAYJIEH TUCIUIUINHBI,
HEPEYHCIICHHBIX B PEHTHHI-TUIaHEe TUCLUILIMHBI,
JUI SK3aMeHa: TeKYIIUH KOHTPOJIb — MakcuMyM 40 0aioB; pyOexHbI KOHTPOIb — MakcuMyMm 30
0aJu10B, MOOIIPUTENbHBIE OaNIbl — MakcuMyM 10.
[IIxans! OLIEHUBAHHUS JUIS DK3aMEHa:

oT 45 110 59 6am10B — «yIOBJIETBOPUTEIHHOY;
o1 60 10 79 6aI0B — «XOPOLIOY;

oT 80 0aII0B — «OTJIMYHO.

4.2. TunoBble KOHTPOJIbHBIC 3aIaHUS UJIX UHBIC MaTECpHaAJIbI, H606XO)II/IMbIe JJIF OCHKHU

3HaHHﬁ, YMEHHﬁ, HAaBBbIKOB U OIILITA T€ATECJIbHOCTH, XaPAKTEPU3YIOIIUX ITAIlbI

(popMHpoOBaHUS KOMIIETEHIIHII B IpoLecce OCBOCHUsI 00Pa30BaTeIbHON NMPOIrPaMMbl.

MeToauueckue MaTepUualJibl, ONMPEACTAIONINE NTPOUECAYPHI OLICHUBAHUSA 3HaHHﬁ, yMeHHﬁ,

HABBIKOB M OINBITA 1eATEJbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI ()OPMUPOBAHUS KOMIIETCHIMI

OueHo4ynble
JTansbl 0CBOCHUS PesynbTaThl 00yueHus Kommnerenuus
cpeiacTBa
1 aTan 3natb Teopetrueckue ocHOBHI, | I1IK-11. CmocoGHOCTB [IpakTHueckoe
3HaHuA OCHOBHBIE TIOHATUS, 3aKOHBI U | TIPOBOJUTH SKCIIEPUMEHTHI 1O 3aJlaHueE,
MOJIENN (PU3UKH, METOJIBI 3aJJaHHON METOMMKE, [Mucemennas
TEOPETUUECKUX U 00paboTKy, OLIEHKY KOHTPOJIbHAs
9KCIIEPUMEHTAIBHBIX MOTPEIIHOCTH U JOCTOBEPHOCTH | paboTa
ucciieloBaHui B hu3nke UX pe3yJIbTaTOB




OTBICKaHUH IKCTpEMyMa
GbyHKIIIH

3HaTh OCHOBHBIE OHATHUA U OIIK-2. CriocobHoCTh [IpakTHueckoe
METObI MaTEMAaTUIECKOIO IIPUMEHSTh COOTBETCTBYIOIMM | 3a7aHue,
aHaJm3a, TEOpUU MaTeMaTHYECKHI anmapart Jis [MucemenHas
BEPOSITHOCTEH U pemenus npodeccHoHaIbHBIX KOHTPOJIbHAS
MaTEeMaTHYECKON CTaTUCTHKH, | 3a7ad pabota
MaTeMaTHYECKOHN JIOTHUKH U
TEOPHH ITOPUTMOB
2 atan YMetp paboTats C ITK-11. CnocoGHOCTB [IpakTHueckoe
YmMmenus W3MEPUTETIBHOM annapaTypoil, | IPOBOJUTh SKCIEPUMEHTHI 11O 3a7laHue,
PacCUUTHIBATH IOTPELIHOCTH 3aJJaHHOW METONUKE, ITucemeHnHast
00paboTKy, OLICHKY KOHTPOJIbHAS
MOTPEIIHOCTH U JOCTOBEPHOCTH | paboTa
UX PE3yJIbTaTOB
YMETb UCTIOIb30BaTh OIIK-2. Crioco6HOCTh [IpakTrueckoe
MaTeMaTHYECKHE METOABI U MPUMEHSTh COOTBETCTBYIOIMIA | 3a7aHue,
MOJIEJIN ISl pEeLIeHNUS MaTeMaTHYECKUH anmapar JUis ITucemeHnHast
MIPUKJIAJHBIX 3a1a4 pereHus npodeccuoHaIbHbIX KOHTPOJIbHAS
3314 pabota
3 sran Brnaners Mmetogamu o6pabdotku | [1K-11. CiocoGHOCTB [IpaxTHueckoe
Brnanenus (HaBbIKM | M aHAIM3a MPOBOJUTH SKCIIEPUMEHTBHI 110 3aJjaHue,
/ OTBIT SKCIEPUMEHTAIIBHON U 3aJIaHHOM METOIUKE, IIucemennas
JIesITeIbHOCTH) TEOPETUYECKON (HPU3NIECKON 00paboTKy, OLIEHKY KOHTpOJIbHAS
nH(bOpMaITUu MOTPETTHOCTH M IOCTOBEPHOCTH | paboTa
UX PE3yJIbTaTOB
Bilajiets OCHOBHBIMU OIIK-2. CriocobHOCTh IIpakTHueckoe
METOAAaMHU HCCIEOBAHMS MPUMEHSTh COOTBETCTBYIOIIMIA | 3a7aHue,
(hyHKIMIA 1 HaBBIKAMH MaTeMaTUYECKUU anmapar st [Tucemennas
($opMyNIUpOBaHUSA U pEIICHHUsT | pPEHIeHUs MPOPECCHOHATBHBIX KOHTPOJIbHAS
MpocTeHInX 3a1a4 00 3a7a4 pabora

o

4.3. PeliTHHT-ILIaH THCHUILINHBI

PeiTuHr-nman QUCIUIIINHBI NpEACTABJICH B IIPHUJIOKCHUU 2.

Tunoble 3K3aMeHaIMOHHbIE MaTEPHUAIIbI
Bonpocel k ak3ameny

Martpuria, KBaJpaTHas MaTpHIla, THaroHaabHas MaTPHIlA, eAUHUTIHAS MaTpuiia. Onepannuu Hat

MaTpUulaMiu - CJIOKCHHUEC MATPUL], YMHOKCHHUEC MATPUIbI HA YUCJIO, YMHOXCHUC MATPHILI.

TpaHcrioHHpOBaHKE MaTpHIl. DIleMEHTapHbIE MpeoOpa3oBaHus MaTpull. [IpuBeieHe MaTPHIL K

CTYIIEHYaTOMY BHIY.

Brrancienue onpenenuTeneil BTOpOro M TpeTbero nopsiaka. Anredpandeckue JOMOTHEHUS] U MUHOPBI,

pasJioKeHHe OIpeIeTUTENsI 10 CTPOKe Win cTonoiry. CBOMCTBa ONpeieuTeNeH.

Panr MaTpulibl, METOJbI BBIYUCIICHUS paHra MaTPUIIbL.

OOGpatHast MaTpUIla ¥ METOJIBI €€ BEITUCIICHHS.

CucTeMbl TUHEHHBIX ypaBHeHI/If/’I, COBMCCTHBIC 1 HCCOBMCCTHBIC CUCTCMBbI, OIIPCACICHHBIC U

HeonpezeaeHHble cucteMbl. Ob1iee U yacTHoe perieHne cuctembl. Teopema Kponekkepa-Kanemnn.

Merton I'aycca.

®opmynel Kpamepa amst perienns cucteM JMHEHHBIX YpaBHEeHHH. MeTo ] 00paTHON MaTpHIIbL.




10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,
25.

dyrmaMeHTanbHas cucteMa pemeHuii. OMHOPOIHbBIC W HEOAHOPOIHBIE CHCTEMBI JIMHEWHBIX YPaBHEHUH.
CBs13p 001IETO pemIeHHs] HEOTHOPOIHON CUCTEMBI YPaBHEHHH C OOIINM PEIIEHHEM COOTBETCTBYIOIIEH
OJHOPOJHOM CUCTEMBI.
BexTopsl, KoITHMHEApHBIE BEKTOPHI, KOMITTIAHAPHBIE BEKTOPHI, CyMMa JABYX BEKTOPOB, YMHOKEHHE
BEKTOpPA Ha YUCIIO, TPOEKIIMs BEKTOpa Ha OCh, JUIMHA BEKTOPA, HAIIPABIIAIOLINE KOCUHYCHI BEKTOpA.
ApudmeTrryeckoe n-MepHOEe BEKTOPHOE MPOCTPaHCTBO. JIMHEHHO 3aBUCHMBIEC U HE3aBUCHMBIE CUCTEMBI
BeKTOpoB. basunc mpoctpancTsa R*n. Pasnoxxenne BeKTopa 1Mo mpou3BOIEHOMY 0a3nCy.
CkansipHoe pou3BEACHNE BEKTOPOB, CBOICTBA CKATSIPHOrO NMPOU3BENEHUS, YTOJI MEXYy BEKTOPAMH,
YCIIOBHE OPTOTOHAIEHOCTH BEKTOPOB.
BexTopHoe npoun3BezieHne BEKTOPOB, NpaBasi TPOWKa BEKTOPOB, CBOWCTBA BEKTOPHOTO MTPOU3BEACHMUS,
BBIUMCIIEHHE BEKTOPHOTO MTPOU3BEACHHS, TEOMETPUIECKHUI CMBICT BEKTOPHOI'O TPOU3BEACHMS.
CMemaHHOE TPOU3BEICHNE BEKTOPOB, CBOMCTBA CMEMIAHHOTO MTPOM3BEICHH, BEIYMCICHHE CMETIAHHOTO
MIPOU3BEICHUS, TEOMETPUYECKHII CMBICT CMEIIAaHHOTO POU3BEACHNUS.
MeTto1 KOOpIWHAT Ha TUIOCKOCTH- IPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT Ha IJIOCKOCTH, PACCTOSTHHES
Mexay nByms Toukamu. [lomsipHas cucrema KoopanHaT. Y paBHEHUE JIMHUU HA TUIOCKOCTH.
[IpsiMast Ha TIIOCKOCTH - ypaBHEHHUE MPSIMOM € YTIIOBBIM K03(D(HHUIIMEHTOM, obliiee ypaBHEHHE TPSMOH,
YpaBHEHUE NPSAMOU, IPOXOIAUIEH yepe3 JBE TOUKU, HOPMAIBHOE YPABHEHUE IIPSIMO.
Yron MCXKAY ABYMS MPAMBIMHU, YCIIOBUS MMAPAJUICITIbHOCTH U MEPIICHAUKYIIIPHOCTU NPAMBIX, paCCTOAHUEC
OT TOYKH J0 MPsIMOIA.
Kpussie BToporo nopsaka, ypaBHEHHE OKPYKHOCTH B IPSIMOYTOJIBHON CHCTEMEe KOOPAUHAT.
OnnuIc, KAHOHWYECKOTO YpaBHEHHE JIIUIICA B MPSIMOYTOJIbHON cucTeMe KoopauHaT. bomnbinas u manas
MOJTYOCH 3JUTUTICA, KOOPJAMHATHI (POKYCOB AILTUIICA, SKCIICHTPUCHUTET IUIHIICA, TUPEKTPUCHI IIUIHIICA.
I'unep6oia, KaHOHHUYECKOE YpaBHEHUE TUIIEPOOITB B IPSIMOYTOIBHOM CHCTEME KOOpIUHAT.
JeiicTBUTeNbHAS 1 MHUMASI TIOJIYOCH SIIIUIICA, KOOPAUHATHI (DOKYCOB THIIEPOOJIBI, SKCIICHTPUCUTET
TUNepOOIIBl, YPABHEHUS aCHMIITOT U TUPEKTPHC.
[MTapaboina, kKaHOHWYECKOE ypaBHEHUE MapadoIIbl, KOOPAUHATHI (OKyca MapadoIibl, ypaBHEHHE
JTUPEKTPUCH TapadOJIBL.
Meron KOOpIAMHAT B IIPOCTPAHCTBE, PACCTOSIHUE MEXKY IBYMs TOUKaMU B IPOCTPAHCTBE, YPABHEHUE
IIOBEPXHOCTH U KPUBOU B IIPOCTPAHCTBE.
[110CKOCTh B MTPOCTPAHCTBE, Pa3IMYHbIE BUABI YPABHEHHUS TUIOCKOCTH.
Yron MEXKAY ABYMS IJIIOCKOCTAMM, YCIIOBUA NMAPATUICIIBHOCTH U NNEPIICHAUKYJIIAPHOCTU ABYX HJIOCKOCTGI\/'I,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH.
[Ipsimast B mpocTpaHCTBE, pa3yHbIe BUBI yPAaBHEHUS MIPSMON B TIPOCTPAHCTBE.
IToBepxHOCTH BTOPOTO MOPSIAKA.

OK3aMeH
CtpyKTypa SK3aMEHAIIMOHHOTO OWieTa
DK3aMeHaIMOHHBII OUJIET COCTOUT U3 IBYX BOIIPOCOB

HpHMep 9K3aMCHAIITMOHHOTO ounera

MHWHHUCTEPCTBO OBPA30OBAHUMA 1 HAYKHU P®
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICHIEI'O ObPA3OBAHIA
«BAIIKMPCKUI TOCYJAPCTBEHHbBI YHUBEPCUTET»
®AKVYJIBTET MATEMATHUKN Y THOOPMAITMOHHBIX TEXHJIOI i1

Hanpapnenue noaroToBku
10.03.01 UadopmanmonHas 6€301acHOCTh
Anrebpa u ['eometpus



SK3AMEHAIIMOHHBIN BUJIET Nel
1. Marpuna, kBagpaTHas MaTpula, IMaroHaibHas MaTpULa, eAMHUYHAS MaTpuna. Onepanuu HaJ

MaTpHUILAMH - CJI0XKEHNUE MATPULL, YMHOKEHHE MaTPUIIbl HA YMCII0, YMHOXKEHHE MaTpHIL.
2. KpuBble BTOpOTo MOpsiKa, YpaBHEHHE OKPY>KHOCTH B IIPSMOYTOJIBHOM CUCTEME KOOPIUHAT.

3aB. kadenpoit nuddepeHImanbHbIX ypaBHECHUI M.I'. IOmarynoB

Kagenpa nuddepeHnuanbHbIX ypaBHEHHN

[lepeBon omenku u3 100-0amuibHOM B 4eThIpeXxOANIbHYIO IMPOU3BOAUTCS CIEIYIOUINM
00pazoM:
. omuiyHO - oT 80 10 110 6aymoB (Bkirouast 10 mooOmpUTETbHBIX 0AJIIOB);
. Xoporio - oT 60 10 79 6amIoB;
. YIOBIIETBOPHUTEIBHO - OT 45 10 59 6anos;
. HEY/IOBJICTBOPUTEILHO - MeHee 45 0auioB.

Kputepuu onieHHBaHHS OTBETA HA DK3aMEHE

Kpurepuu onenku (B 6amax):

25-30 6annoé BhICTAaBISETCS CTYICHTY, €CJIM CTYACHT Jajl TOJIHbIC, Pa3BEPHYThIC OTBETHI
Ha BCE TEOPETUYECCKHE BOIPOCHI OwWieTa, MPOJEMOHCTPUPOBAN 3HAHHE (PYHKIIMOHAIBHBIX
BO3MOXXHOCTEH, TEpPMUHOJIOTHUH, OCHOBHBIX 3JeMeHTOB. CTyZeHT 0e3 3aTpyJHEHHI OTBETUJI Ha BCe
JIOTIOTHUTEIbHBIC BOTIPOCHI

17-24 6Hannoe BHICTABISICTCS CTYACHTY, €CIM CTYIEHT pAcKpbUul B OCHOBHOM
TEOPETUYECKHE BOIPOCHI, OHAKO JOIMYIICHBI HETOYHOCTU B ONPEICICHHH OCHOBHBIX TOHSTHIA.
[Tpu oTBeTE Ha JIOTOJIHUTEIILHBIC BOTIPOCHI JOMYIICHBI HEOOIbIINE HETOUHOCTH

10-166a1510B BBICTABISETCS CTYAEHTY, €CIM TpPHU OTBETE HA TEOPETUUYECKUE BOIPOCHI
CTYJIEHTOM JOMYIIEHO HECKOJbKO CYIIECTBEHHBIX OLIMOOK B TOJKOBAaHMH OCHOBHBIX MOHSITHH.
Jloruka ¥ TONHOTa OTBETa CTPANAlOT 3aMETHBIMHU H3bSHAMU. 3aMETHBI MPOOENbl B 3HAHHUU
OCHOBHBIX METOJIOB. TeopeTHuecKre BOMPOCHI B TEJIOM H3JIOKEHBI JOCTATOYHO, HO C MPOITYCKaMHU
MaTepuana. IMeroTcs MpUHIMITHATBHBIC OIMOKHU B JIOTHKE IIOCTPOSHUS OTBETA HA BOIIPOC.

1-106annoé BBICTABISAETCS CTYJAEHTY, €CIH OTBET HA TEOPETHUYECKHE BOIPOCHI
CBUJICTEILCTBYET O HEMOHMMAHWH W KpallHe HEIOJIHOM 3HAHWUW OCHOBHBIX TMOHSTHA U METOJIOB.
OO0OHapyXHUBaeTCs OTCYTCTBHE HABBIKOB NMPUMEHEHUS TEOPEeTUYeCKUX 3HaHWH. CTyIneHT HE CMOT
OTBETUTH HU HA OJMH JIOTIOJTHUTEIHHBINA BOTIPOC.

KoMmiekT KOHTPOJIbHBIX paﬁoT

JlJ1 KOHTPOJISt OCBOEHUSI /WM PACUIMPEHUs 3HAHUW, YMEHHUM, BIAJACHUN MPEAyCMOTPEHBI
HECKOJIbKO KOHTPOJIBbHBIX PadoOT.

[TucbmenHas KoHTposbHas padoTta Nel (Mmoxysns 1)
Martpuisl 1 CHCTEMBI JIMHENHBIX YPAaBHEHUI
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2 6 -7 2 7 -1

1. Jamsimatpuust A=5 1 7 uB=—-6 5 1 .Haiitu onpenenurens Matpuisl D = 24 —
0 3 -2 0 8 5
BT . Haittn npoussenenue mMatpuil A * B.
2. Haiitu oOpatHyto Matpuily k matpune A u3 Nel. Cnenatb IpoBepKy.
3. PemmuTth cucTeMy JIMHEWHBIX ypaBHEHUH (€CJIM OHA COBMECTHA, HAUTH 00IIlee PEIICHUE 1 OJTHO
{ X1 +x,+x3=3
YacTHOE pelleHHe) 25, + 2%, + 263 = 6
4. PemuTtsh cuctemy no ¢popmynam Kpamepa v ¢ moMomiso 0oOpaTHOM MaTpHIIbI
X1+ 2x, + 3x3 = 6,
{43(:1 + SXZ + 6X3 = 9,
7x1 + 8x2 = —6.
Kputepuu onenku
ITokazarenb OLIEHKU Pacnipenenenue 6amion
BrImonHeHs! myHKTHI 1-2 4
Bremonnens! nyHKTHI 1-4 75
MaxkcuMalbHBIN 0alll 75
[TiceMenHast KOHTpOJIbHAS pabora Ne2 (Momyib 1)
Bekropnas anrebpa u aHaTUTHYECKAss TEOMETPHUS Ha IJIOCKOCTH
1. Jans touku A(0;1;8),B(-7;6;2),C(-3;5;1). Haiitu:
a) umHy Bextopa ¢ = 248,
0) CKaJsIpHOE MPOU3BEICHUE BEKTOPOB ACu 4B,
B) BEKTOPHOE TIPOU3BEJICHHUE BEKTOPOB ACu 4B,
T) TUIoImaas TpeyroiasHuka ABC,
II) YTOJI MEX1y BEKTOpaMH BAuBC,
€) JUIMHY MeIUaHbI C_I\/preyronI)HMKa ABC.
2. Jlausl Touku A(0;1),B(-7;6),C(-3;5).Hanmcatp ypaBHeHHE PAMOHAB,

ypaBHeHue Mmeauansl BM u BeicoTsl BH Tpeyronsnuka ABC.

3. Manbl ypaBHeHHs OCHOBaHMY Tparmennu 3x — 4y — 15 = 0,3x — 4y — 35 = 0. Haiitu nnuny ee
BBICOTHI.
Kpurepuu onenku
ITokazarenb OLIEHKH Pacnipenenenue 6anios
BrimonHeH nyHKT | 4
BeimonHens!l myHKTHI 1-3 7,5
MaxkcuManbHBIH Oalt 7,5

[TrceMenHas KOHTPOJIbHAS pabora Ne3 (Momyb 2)
Kpussie BTOpOro nopsiika

1. CocraBuTh ypaBHEHHUE rUIIepOOIIBI, 3Has ee hokychl Fy (—8; 2), F,(12; 2)u paccTosiHIEe MEXITY

BepIIMHaMHU, paBHoE 16.
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2. Jlano ypasHenwue snunca 24x? + 49y? = 1176.Haiiru:
a) JUTHHBI €T0 MOIYOCEeH;
0) KoOpaAUHATHI (POKYCOB;
B) DKCIICHTPHUCHUTET JJUIUIICA;
T') YPaBHEHUSI JUPEKTPUC U PACCTOSHUE MEKITY HUMHU.

Kputepuu onenku

IToka3aresnb OLIEHKH Pacnpenenenue 6amioB
BoinosiHeH nyHKT 1 4
BrimonHensl myHKTHI 1-2 7,9
MaxkcuMalbHBINA 0ajul 75

[TuceMenHast KOHTposIbHAs padoTaNed (MomyIb 2)
AHanmuTuyecKkas reOMEeTpusl B IPOCTPaHCTBE

1. CocTtaBuTh ypaBHEHHE TNIOCKOCTH, MAPaIIENbHON TIOCKOCTH 3x — 2y + 6z — 5 = 0 u npoxopsiuei yepes3

touky A(7; 6; 0).
N N L (x =2
2. Haiitu HanpaBisronuii BEKTOp MPSIMOM {Z _ 4

Kpurepnu onenku

IToka3zartenp OLEHKH Pacnipenenenue 6amion
BoinosineH nyHkKT 1 4
BrimonHensl nyHKTHI 1-2 75
MaxkcuMabHBIN OalI 7,5

KoMmmuiekT mpakTu4eckux 3aJaHui

JUis  caMOCTOATEIBbHOTO OCBOEHUS W/WIM pPACIIUPEHUs 3HAHUM, yMEHUM, BIaJeHUN
IIPEyCMOTPEHBI HECKOJIBKO MPAaKTHUYECKUX 3aJaHUM.

Tunopoemnpaktuueckoezaganuel (moayns 1)
1. BBIMUCTUTH OMPENEIUTENh

1 3 2
A=|4 -1 3.
1 5 1
2. Haiitn [IPOU3BEACHUE MaTpHI| A-B-C, ecinu OHO OIIPEACIIEHO, rae
6
2 3 4
A= , B=[1, C=(3 -2 1 8)
-150 7

3. Pemuts cucremy ypaBHeHuit mo popmynam Kpamepa u I'aycca
2Xq +3Xy +2X3 =9,
X1 +2Xy —3X5 =14,
3%, +4X, + X5 =16.

Kpurepun oneHkun
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ITokazaTens onieHKU

Pacnipenenenue 6anion

BrInonHeHb! MyHKTHI 1-2 10
BrlimmotHeHBI TTYHKTHI 1-3 15
MakcuMabHbBIH OaT 15

TumoBoe npaktuueckoe 3aganue 2 (Moayib 1)

1. M3BectHa BepmmHa A(-3;2) tpeyronpbHuka ABC u ypaBHEHHE BBICOT 3TOTO TpeyrojbHHKa BP:

- 5x+y-3=0 u CT: - x -y +1= 0. Haiitu koopaunars! Touek B u C.

Haiitu ypaBuenust 6okoBbix ctopoH AB u CD Tpanenuun ABCD, ecnu n3BecTHBI KOOPAWHATH €€

BepmuH A(-2;1), B(0;3), C(4; 4) u ToukanepeceucHus auaronanei S(-3;3).

3. HaiiTi BeKTOpHOE U CKAIIAPHOE IPOM3BEICHNE BEKTOPOB d =2[ +5/ +ku b =1 +2j -3k .

Kputepuu onenku

IToka3zarens oneHKU

Pacnipenenenue 6amion

BrImonHeHs! myHKTHI 1-2 10
Brmonnensl nyHKTHI 1-3 15
MaxkcumasbHbIi Oan 15

TumnoBoe npakTuveckoe 3aaanue3 (MoayIb 2)

1. Haiiti KOOpIMHATHI LIEHTPA U PaJNyC OKPYKHOCTH, €CJIM €€ YpaBHEHHUE 3aaHO B BHJIE:
2x% +2y* —8x + 5y — 4 = 0.
2. CocraBuTh ypaBHeHHE dutHICca, eciau ero ¢pokycsl F1(0; 0), Fx(1; 1), 6oabimnas ock paBHa 2.
3. CocraBuTh ypaBHEHHE TUIIEPOOIIBI, €CIIH €€ IKCIICHTPUCUTET PaBeH 2, a POKYChI COBMAIAIOT
2 2
X )
¢ bokycamu sIHIICa C ypaBHEHHEM — +— =1,
25 9
4. Ha napaboie y* = 8x HaiiTH TOUKY, PACCTOSIHHE KOTOPOii OT AUPEKTPHCHI PABHO 4.
. . 4
5. YpaBHeHHe KPHBOU B MOJISIPHOU CUCTEME KOOPANHAT UMCCT BU: 7 = 3— .
—Cos @

Halitn ypaBHeHHE KpUBOH B J€KapTOBOM MPSMOYTOJIBHON CHCTEME KOOPJIUHAT, ONPEACIUT
TUI KPUBOM, HAlTH (POKYCHI U IKCHEHTpUCUTET. CXEMaTUYHO OCTPOUTH KPUBYIO.

Kpurepun onenku

ITokazaTens OLIEHKU

Pacnpenenenue 6amioB

BrimonHeHs! myHKTHI 1-3 8
BrinonHensl myHKTHI 1-5 15
MaxkcumanbHbIN 0an 15

1. Jlaasl koopAMHATHI BepIIH TUpaMuabl A1 ArAsA,4. Haiitu:

1) nmuny pedpa AjAy;

2) yron mexay pedbpamu A1Ar 1 AjAy;

TumoBoe npakTHdeckoe 3aganued (Moayib 2)

13




3) yron mexay pedpom AjA4 U rparbio AjArAsz;

4) muromanb rpaHu A1AzAs;

5) o0beM UpamMubI;

6) ypaBHeHHE TIPSIMOM A1A7;

7) ypaBHEHHUE TUIOCKOCTU A1A2A3;

8) ypaBHEHHE BBICOTHI, ONYIIICHHON W3 BEPIIUHBI A4 Ha TpaHb A1AzAs3.
Crenatpb yeprex.

A1(4;2; 5), Ax(0; 7; 2), As(0; 2; 7), Ag(L; 5; 0).

Kputepuu oneHku

ITokazarenb OLIEHKU Pacripennenenne 6aos
BrimotHeHbI TyHKTHI 1-4 8
Brimonnensl nyHKTHI 1-8 15
MaxkcuManbHbIN 621 15

5. YueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITIHHbBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON Y4eOHOH JINTEPaTypPbl, HCOOX0AMMOM IS

OCBOCHMA TUCHUIIJIMHBI

OcHoBHas iMTEeparypa
1. Hypaxos, b.K. Kpatkuii kypc Bbiciieit anreops! : yueobnoe nocodue / b.K. [lypakos. -

Mockga :@uzmatiurt, 2006. - 230 c. - ISBN 978-5-9221-0667-2 ; To xe [DneKTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=69315

2. JIuzynosa, H.A. Marpuiibl ¥ CHCTEMBI JIMHEHHBIX ypaBHEHUH : yaeOHOe mocodue /

H.A. JIuzynosa, C.I1. llIkpo6a. - Mocksa :@uzmariut, 2007. - 350 c. - ISBN 978-5-9221-0852-2 ;
To ke [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=76793

3. bexnemumena, JI.A. COOpHUK 3a/1a4 IO AaHAIUTUYECKON TEOMETPUH U JTMHEIHON anreodpe :
yuebHoe nocooue / JI.A. beknemumena, A.YO. [TerpoBuy, U.A. UyGapos ; pen. [I.B. bexiemuiues.
- 2-e u3 M., nepepad. - Mocksa :@uzmatiurt, 2006. - 496 c. - ISBN 5-9221-0010-6 ; To xe
[Dnextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=82795

JlonoIHUTEIbHASI JIUTEpaTypa

4. Pemuszon, A.O. Jluneitnast anrebpa u reomerpus : ydeOHoe mocobue / A.O. Pemusos,
N.P. [HagapeBuy. - MockBa :@uszmataut, 2009. - 512 c. - ISBN 978-5-9221-1139-3 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68387

5. Wnbun, B.A. Jluneitnas anreOpa : yuyeOnuk / B.A. Wnbun, D.I. Ilo3usk. - 6-e wusm.,
crepeoturl. - MockBa :@uszmatiurt, 2010. - 278 c. - (Kypc Bbicuieit MaTeMaTUK1 U MaTeMaTH4YECKON
¢usuku.Beim.  4). - ISBN 978-5-9221-0481-4 ; To ke [DneKTpoHHBIH pecypc].

URL: http://biblioclub.ru/index.php?page=bhook&id=68974

5.2. [lepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT» N

IpOorpaMMHoOro 06ecneqemm, HCOﬁXO}II/IMbIX AJIFA OCBOCHUA JUCHUIIJIMHDBI

1. CnpaBounas npaBoBas cucrema «Koncynsrautllarocy — http://www.consultant-plus.ru.

2. DnexkTpoHHas OMOIMOTeYHas cucTeMa « Y HUBEPCUTETCKass OMOIMOTeKa OHIaliHy —
https://biblioclub.ru.

3. DnekTpoHHas OMOIMOTEUHas crucTeMa u3naTenberBa «Jlanby — https://e.lanbook.com/
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http://biblioclub.ru/index.php?page=book&id=69315
http://biblioclub.ru/index.php?page=book&id=76793
http://biblioclub.ru/index.php?page=book&id=82795
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=68974
http://www.consultant-plus.ru/

4. DnextpoHHbId Katanor budianoreku baml'V — http://www.bashlib.ru/catalogi/
5. http://window.edu.ru/— Haun6osee obimpHas 351eKTpoHHas 6a3a yIeOHHKOB U METOAUYECKHX

MaTepHalioB Ha caiTe HH(OPMAIIMOHHON crcTeMbl «EnnHOE OKHO A0CTYyMa K
00pa3oBaTeNbHBIM pecypcam»;

6. http://univertv.ru/video/matematika/ — OTkpbITBIiI 00pa3oBaTeIbHBIN
BugeonopraaUniverTV.ru. O6pa3oBarenbHble (UIBMBI Ha Pa3IUYHbIE TEMBI. JICKIHK B
BEIYIIUX POCCUUCKHX U 3apyOEKHBIX By3ax. HaydHas koH(MepeHIHs UM HaAy9IHO-TIOMYJISIpHAs
JICKIHS T10 MHTEPECYIOLIEMY BOIIPOCY);

7. www.newlibrary.ru — HoBast aiekTpoHHasi OubaroTeKa;

8. www. edu.ru — ®enepanbHbIii IOPTAT POCCHICKOTO 00pa30BaHMUS,

9. wwwe.elibrary.ru — Hayunas anextpoHHast 0M0inoTeKa;

10. www.nehudlit.ru — DiekrponHas 6nOIHOTEKa YIEOHBIX MATECPUAIIOB.

11. Windows 8 Russian Russian OLP NL AcademicEdition u Windows Professional 8 Russian
Upgrade OLP NL Academic Edition. Jlorosop Nel04 or 17.06.2013 r. Jlumensuu

OeccpoyHbIe.

12.  Microsoft Office Standard 2013 Russian OLP NL Academic Edition. foroBop Nell4 ot
12.11.2014 r. JIuuen3un 0eccpoyHBIE.
13. Cucrema tentpanmu3zoBanHoro tectupoBanus baml'yY (Moodle).GNU General Public

License.

6. MaTepI/laJIbHO-TeXHI/I‘leCKaﬂ 6333, Heo0XoauMas 1 OCYyIECTBJICHUA

00pa30BaTeJIbLHOIO MpoIecca Mo THCIUIIHHE

HaunmenoBanue Bun HanmeHoBaHie 000pyHOBaHHs, IPOrPAMMHOTO 00ecIeYeHH s
CIICIIHATM3UPOBAaHHBIX 3aHATHH

ayuTOpHil, KaOUHETOB,

nabopaTopuit

1. yuebonasn ayoumopusn Jlexuum, Ayauropusi Ne 403 1. Windows 8
onsa npoeedenusn | mpakTudeck | YueOHas wmeOenb, Jocka, MynpTHMenuMiAHBIA- | Russian Russian
3anamuil  JeKyuoHHo2o | We 3aHATHA, | npoektop Panasonic PT-LB78VE — I mrt., Okpan | OLP NL
muna: aynutopus Ne 403 KypcoBoe nacrennsli Classic Norma 244*183 — 1 mwr., | AcademicEdition wu
(TyMaHUTapHBIH KOpIYC), | MPOEKTHPOB | y4eOHO-HAIJIAIHBIE TOCOOHS. Windows

ayUTOPHS Ne 405 aHue Aynuropusi Ne 405 Professional 8
(rymanutapusiii  kopryc), | (BbimonHeHu | YueGHas Meberb, JIOCKa, BOKanbHbIe | Russian Upgrade
ayJAUTOPHS Ne 413 | exypcoBbix | pamunomukpodorsr AKGWMS 40 — 2mrr., Uatep- | OLP NL Academic
(ryMaHMTapHBIH KOpHYC), pabor), asl cMcTeMa CO BCTPOEHHBIM KopoTkodokycHbiM | Edition. Horosop
ayJUTOpHs Ne 415 | TpynmoBble | MPOEKTO-POM PrometheanActivBoard 387 | Nel04 or 17.06.2013
(TyMaHUTapHBIH KOpMYC), u RPOMOUNTEST -1 mrt., Kom-ep BcTpanBaeMbIil | T. Jlnmen3uu
ayJUTOpHs Ne 416 | unmusuayan | B kapenpy INTELCorei3-4150/DDr3 4 Gb/HDD, | 6eccpoutsie.
(ryMaHHUTApHBIA KOPIYC), bHbIC OkpaH HACTEHHBIN DraperLumaAV(1:1) | 2. Microsoft
ayJaUTOpHs Ne 418 | xoHcymbran | 96/967244*244MV  (XT1000E) -1 wr., | Office Standard 2013
(rymaHuTapHBIA KOpMyC), | WM, Tekyuwmid | HactompHelii ~ MHTEepakTHBHBIN — gucuiedr  , | Russian  OLP  NL
ayIUTOpUs Ne 419 | xoutponb, | ActivPanel 21S - 1 mr. , Marpuunsiii | Academic  Edition.
(TyMaHUTapHBI KOpIYC), | MPOMEXYTO4 | KOMMYTaTOp CUTHAJIOB unTepdeiica | HoroBop Nell4 ot
ayauTopus Ne 515 Has HDMICMPRO 4H4H — 1 wr. , Mynetumenna- | 12.11.2014 I.
(rymaHuTapHBIi KOpIyc), | arrectamus | mpoekTop PanasonicPT-EW640E - 1 wir., [AByx- | Jlnnensuu
ayIuTOpuUs Ne 516 HIOJIOCHBII HACTCHHBIN I'POMKOTOBOPHUTENH | OEeCCpOUHBIE.
(TymMaHUTapHBIH KOPITYC). 20B1/100B et 6embrit( MASKAT-W)(0ensrii) -6 | 3. Cucrema

2. yuebnas ayoumopus wt., [Termmunsiit pagnomukpopon AKGWMS45 | nentpanuzoBaHHOTO
onsa npogedenus — 1 mwr. , TepMuHan BHAEO KOH(EPEHI-CBSI3M | TECTHPOBAHMUS
3anamuii  CeMUHAPCKO20 LifeSizelcon 600 Camera 10xPhone | baml'y

muna: aynuropust Ne 403 2ndGeneration — 1 mwr., Okpan HacrenHslii | (Moodle).GNU
(ryMaHMTapHBIH KOPIYC), DraperLumaAV/(1:1) 96/96244*244MV | General Public
ayIUTOPHUS Ne 415 (XT1000E) -1 murr. License..

(TymMaHUTapHBIH KOPIYC),
ayIUuTOpUs Ne 416
(TymMaHUTapHBIH KOPIYC),
ayJIuTOpUs Ne 418

Aynuropus Ne 413
YuebHas  meOenb, JOCKa,  IBYXIIOJIOCHBIH
HacTeHHBIH TpoMkoroBopurens 20B1/100B mBer
Gemstii(MASKAT-W) - 6 mr., Mukmep-
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http://www.bashlib.ru/catalogi/
http://window.edu.ru/
http://www.nehudlit.ru/

(TyMaHUTapHBI KOpIYC),
ayIUTOpHS No 419
(TyMaHUTapHBIA KOPITYC),
ayIuTOpUs Ne 509
(TymMaHUTapHBIH KOPHYC),
ayIuUTOpHUs Ne 608
(TymMaHUTapHBIH KOpIYC),
ayIuTopus No 609
(TyMaHUTapHBI KOpIYC),
ayauTopus Ne 610
(ryMaHHTapHBIH KOPITYC).
3. yueonas ayoumopus

ons npoeedenusn
2PYnnoguix u
UHOUBUOYATILHBIX
KOHCYybmayuii:

ayIuTOpHUs Ne 403
(TymMaHUTapHBIH KOpIYC),
ayIuTOpHUs Ne 415
(TyMaHUTapHBIH KOpIYC),
ayIUTOpUs Ne 416
(TyMaHUTapHBIH KOpIYC),
ayIUTOpUs Ne 418
(TyMaHUTapHBIN KOPIYC),
ayIuTOpUs Ne 419
(TymMaHUTapHBIH KOpMYyC),
ayIuTOpUs Ne 509
(TymMaHUTapHBIH KOpHYC),
ayIuTOpUs Ne 608
(TymMaHUTapHBIH KOpHYC),
ayauTopus Ne 609
(TyMaHUTapHBIH KOPIYC),
ayauTopus Ne 610
(TyMaHUTapHBIH KOpIYC),
KOMIIBIOTEPHBII KJ1acc
ayIUTOpUs Ne 404
(TyMaHUTapHBIH KOpMYC),
KOMITBIOTEPHBIN KJacc
ayIuTOpUs Ne 420
TYMaHUTapHBIA KOPITyC).
(ry p priyc)
4. yuebnaa ayoumopusn
01 meKyuiez0 KOHmpo.a
u npomescymounoil
ammecmayuu:
ayauTopus Ne 403
(TymMaHUTapHBIH KOpPIYC),
ayIuTOpuUs Ne 415
(TyMaHUTapHBIH KOpMYC),
ayIUuTOpUs Ne 416
(TyMaHUTapHBIN KOpMYC),
ayIUuTOpUs Ne 418
(rymMaHHUTapHBIH KOpHYC),
ayIUTOpuUs Ne 419
(TymMaHUTapHBIH KOPIYC),
ayauTopus Ne 509
(TymMaHUTapHBIH KOPIYC),
ayauTopus Ne 608
(TymMaHUTapHBIH KOPIYC),
ayauTopus Ne 609
(rymMaHUTapHBIA KOpIYC),
ayIUTOpuUs Ne 610
(rymMaHUTapHBIA KOpIYC),
KOMITBIOTEPHBIN KJ1acc

ycumurtens 120BT APAPT MA1225 — 1 mwir.

Aynutopus Ne 415
YyeOHass MebOenb, IBYXITOJIOCHBIH HACTEHHBIH
TPOMKOTI'OBOPUTEIH 20BT1/100B LBET

Gemsiii(MASK4T-W) — 2 mr., WHTepakTHBHAS
nocka SMART c¢ mpoektopom V25, Mukimep-
ycumutens 120BT APAPT MA1225 — 1 mir.

Aynuropus Ne 416
VYuebnast wmebenb, pgocka, mnpoektop Optoma
Ex542 i- 1 wr., Dxpan HacTeHHbIi Dinon — 1 mir.

Aynuropus Ne 418
VYuebnast MmeOenb, J0CKa, OKpaH HaCTEHHBIN
Lumien Master Pikture 153*203 Matte White
Fiber Clas(6ensrit xopmyc) — 1 mr., IIpoextop
Optoma Ex542i -1 mr.

Aynuropus Ne 419
YuebHas mebens, [Ipoektop Optoma Ex542 1 -1
mIT., DKpaH HacTeHHbI Dinon — 1 .

Aynuropus Ne 515
VYuebHas Mebenb, [TOCKa, TEPMHHAT BHJICO
koH(pepenu-cea3u  LifeSize Icon 600-kamepa,
HHTEp-ast cucrema co BCTPOEHHBIM
KOpOTKO(OKYCHBIM ~ IIpoekTopoM  Promethean
ActivBoard 387 RPO MOUNT EST, mpodec-
cuoHapHEIE  LCD  gucrren Flame  42ST,
HACTOJIbHBIM HMHTEpakTUBHBIM nucmieit SMART
Podium SP518 ¢ IIO SMART Notebook,
MaTpUYHBIH KOMMYTaTOp CHTHAIOB HHTepdeiica
HDMI CMPRO 4H4H, wunrep-as HamoibHast
Kadenpa MOKIAAIMKa, KOM-€p BCTPaMBAacMbIH B
kagpenpy IN-TEL Core i3-4150/DDr3 4 Gb/HDD
1TB/DVD-RW/Therm  altake VL520B1N2E
220W/Win8Pro64, cron, TpubyHa, Kpecia
CEKLIMOHHBIE TIOCIEIYIOUIHX PSIIOB C IIOMUTPOM.

Aynuropus Ne 516
VYuebOHast MeOenb, O0CKa, Kpecia CeKIHOHHBIC
TIOCJIEAYIONNX PSJOB C IIONUTPOM, MOOMIIBHOE
MyJIBTHMEINIHOE 000pyHoBaHue: mpoekTop ASK
Proxima, HoyTOyk HP, skpaH.

Aynutopus Ne 509
VYuebHas MeOeb, JIOCKa, MOOWMIIBHOE
MYJIbTUMEANIHOE 000pYyI0OBaHHE.

Aynuropus Ne 608
VuebOnas Me0eb, JTOCKa, MOOMIILHOE
MYJIbTUMEANITHOE 000pYyIOBaHHE.

Aynuropus Ne 609
VuebOnas Me0eb, JTOCKa, MOOMIILHOE
MYJIbTUMEINHHOE 000pYAOBaHUE.

Aynutopus Ne 610
YuebHass wmeOenb, 1OcKa, y4eOHO-HATIISIHEIC
mmocoowus, LED TeneBuzop TCLL55P6
USBLACK — 1 mT., KpOHIITEHH A TEIEBU30pa
NBP 5 - 1 mr, Kabems HDMI (m)-
HDH(m)ver14,10m.

Aynuropus Ne 613
YuebOnas MeOeb, JIOCKa, MOHOOJIOK
CTaIlMOHApHBIN — 15 T,

KomnbloTepHbliii kjace aynuropust Ne 420
YuebHas meOenb, MOHOOJIOKH CTallMOHapHEIE 15
IIT.

Komnbrorepnslii kiacce ayauropus Ne 404
VYuebHnast MeOeIb, KOMIIBIOTEPH! -15 MITYK.

Aynutopusi 402 yMTAJIBLHBIN 32J1 0N0JIHOTEKH
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ayIuTOpuUs Ne 404
(TyMaHUTapHBIA KOPITYC),
KOMITbIOTEPHBIHI KJ1acc
ayauTopus Ne 420
(TymMaHUTapHBIH KOPITYC).

5. nomewenus ons
CamMocmosmenvHo

pabompi:aynutopus N
613 (TymMaHUTapHBII

KOpITyC), UUTAJIbHBIN 3al
OMOMMOTEKH  ayAMTOPHS
402 (TymMaHUTapHBII

KOpIyc).

VYuebnast MeOenb, JI0CKa, KOMIBIOTEPHl B
kommuiekte (5 mT.): MoHHTOp  Samsung,
CUCTEeMHBIH OJOK Asus, KiaBuaTypa, MBIIIb,
CTEILIAXKH, mkagsi KapTOTCUYHbIE,
KOMOWHHUPOBAHHEIC
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IIpunoxenne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEXJEHUE BBICIHIEI'O ObPA3OBAHUA

«BAIIIKMPCKUI T'OCYIAPCTBEHHbBI YHUBEPCUTET»

NHCTUTYT UCTOPUUN U T'OCYJAPCTBEHHOI'O VIIPABJIEHUA

Conepxanue padodeil mporpaMmbl
TUCIUIUTMHBEI AJireopa u I'eomerpust

Ha 1 cemectp

Bun paGotsl

O0BbEM TUCLHUTUIUHBI

Ounas popma 00ydeHus

OO6m1ast Tpy10€MKOCTh
mucturnael (3ET / yacoB)

3 3ET /108 vacos

VY4eOHbIX YaCOB HAa KOHTAKTHYIO
paloTy ¢ npemnojiaBaTeneM:

37,2

JIEKIIUN

18

MPaKTUYECKHX /
CEMHUHAPCKHUX

18

71a00paTOPHBIX

Ipyrux (rpymnmnosas,
WHUBUTyaJIbHAs

KOHCYJIbTAIIVsI U UHBIC BHJIBI
y4eOHOM JeSTEIHHOCTH,
peycMaTpUBAIOLIHE
paboTy O0yJarOIIUXCS C
MpenoaaBaTenem)

1,2

VY4eOHBIX YacoB HA
CaMOCTOSITENIbHYIO paboTy

27

VY4eOHbIX 4acoB Ha MOATOTOBKY
K 9K3aMEHY

43,8

dopma KOHTPOJIS:
Dx3ameH 1 cemectp
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dopMa n3ydeHuss MaTepuasoB:

dopma

JIEKIINH, TPAKTHUECKHUE 3aHATHUS, CCMUHAPCKUE 3aHSATHS, OcHoBHas u TEKYIIEro
nabopaTopHble paboThI, CAMOCTOsATENIbHAS paboTa JIOTIOJTHUTEIIbHAS KOHTPOJIS
TPYJOEMKOCTb (B Hacax) JIUTEpaTypa, 3aganus 1o yCIIEBAEMOCTH
Ne | Tema u coneprxanue peKoMeHayeMasl | CaMOCTOSITENIbHOM | (KOJIJIOKBUYMBI,
CTyZIeHTaM paboTe CTYAEHTOB | KOHTPOJIBHBIC
JIK ITP / Cem JIP CPC (Homepa u3 paboTsl,
CIIHCKa) KOMITBIOTEPHBIE
TECTHI U T.I1.)
1 |2 4 5 6 7 8 9 10
1 | Marpuus! u 4 4 5 1-4 N3yunth [TucbmeHHas
onpeaeTuTen OCHOBHYIO U KOHTPOJIbHAS
Omnepanuu Haxt JOTIOJTHUTEIBHYIO pabora,
MaTpUIaMH (CIIOKEHHE JIUTEpATypy [IpakTuyeckas
MaTpHll, YMHOKCHHE pabora
MaTpHI] Ha YHCIIO,
YMHOXXEHHUE MaTPHIL,
TPAHCIIOHUPOBAHHE
MaTpHull), BEIYMCICHHUE
ONpEACIIUTENEH,
pasnoxeHue
OonpeAeNuTeNe o
CTPOKE HJIU CTOJIOIY,
paHT MaTpHIIBL,
MIPUBEJICHUE MATPHIIBI K
CTyHeHYaToMy BU]LY,
oOpaTHasi MaTpHIIa.
2 CucreMbl JTHHEHHBIX 4 4 5 1-5 N3yunth [Incemennas
YPaBHEHU. OCHOBHYIO U KOHTPOJIbHAS
VccnenoBanme cucrem JIOTIOJTHUTENBHYIO | paboTa,
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JIMHEWHBIX YPABHEHUH,
teopeMa Kponekkepa-
Kanennu, meTon
l'aycca. Pemenue
CUCTEM JIMHEHHBIX
YPaBHEHUH C TOMOILBIO
00paTHOW MaTpHIIbI,
dbopmyiel Kpamepa.
OnHopoaHsie U
HEOJAHOPO/IHbIE
CHUCTEMBI JIMHEHHBIX
YpaBHEHUH.
dyHaaMeHTAIbHAs
CUCTEMA PEIICHMII.

JIUTEPATYpy

IIpaxkTrueckas
paborta

BekrTopHas
anreodpa.BekTopsl,
JIMHEWHBIE ONlepalliy
HaJ HUMH, IPOEKLUs
BEKTOpa Ha OCb,
KOJUIMHEapHbIe
BEKTODBI,
KOMIUIaHApHBIE
BEKTODBI.
Apudmernueckoe n-
MEpHOE BEKTOPHOE
IIPOCTPAHCTBO.
JInHelWHO 3aBUCUMBIE U
HE3aBHCHMBIE CHCTEMBI
BEKTOPOB. baszuc
npoctpaHcTsa R™.
Pa3noxeHne BekTopa 1o
MIPOU3BOJILHOMY 0a3HCy.
CkansipHoe
MIPOU3BE/ICHNE

1-5

N3yunth
OCHOBHYIO U
JIOTIOJIHUTEIIbHYO

JUTEpATypy

[Tucemennas
KOHTpPOJIbHAA
pabora,
IIpakTueckas
pabora
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BEKTOPOB, YTOJ MEXKIY
BEKTOPaMH, BEKTOPHOE
MPOU3BEICHUE
BEKTOPOB,
FEOMETPUUYECKUN CMBICIT
BEKTOPHOT'O
MIPOU3BEICHHUS,
CMEIIaHHOE
MIPOU3BEICHUE
BEKTOPOB,
FEOMETPUUYECKUIN CMBICTT
CMEUIaHHOTO
MIPOU3BEICHHUS.

AHaJINTHYeCKasA
reoMeTpus Ha
IJI0OCKOCTH.MeTo
KOOpJMHAT Ha
IJIOCKOCTH,
IPSIMOYTOJIbHAS
CUCTEMa KOOpJUHAT,
MOJIIpHAs CUCTEMA
KOOpJMHAT, ypaBHEHUE
JIMHUH Ha TUIOCKOCTH,
IpsiMasi Ha IJI0CKOCTH,
pa3IuYHbIE BUJIbI
YpaBHEHUH MIPSAMOI,
YTOJI MEXAY ABYMSI
IPSIMBIMHU, PACCTOSIHHUE
OT TOYKH J0 MPSMOM.
Kpussie BTOoporo
MOpsAZIKA, ypaBHEHUE
OKPY>KHOCTH, 3JINIICA,
runepooIIbl, NapadoJIbl.

14

N3yunts
OCHOBHYIO U
JIOTIOTHUTEIIbHYIO

JIUTEpaTypy

[Iucemennas
KOHTPOJIbHAS
pabora,
[IpakTnueckas
pabora

AHaJIUTHYECKAA

N3yuuth
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reoMeTpus B
NPOCTPAHCTBe.

Mertox KoOpauHar B
MIPOCTPAHCTBE,
ypaBHEHUE
MTOBEPXHOCTU U KPUBOU
B IIPOCTPAHCTBE.
[InockocTs B
IIPOCTPAHCTBE,
pa3IUYHbIC BUJIbI
YpaBHEHHUS IIJIOCKOCTH B
MIPOCTPAHCTBE, YIOJ
MEXTy IBYMS
TJIOCKOCTSIMU,
paccTosiHue OT TOYKHU JI0
wiockocTH. [Ipsmas B
IIPOCTPAHCTBE.
[ToBepxHOCTH BTOPOTO
MopsiiKa B
MIPOCTPAHCTBE C

KO3 PHUIHEHTAMH.
[TonGop "yacTHBIX
pelieHuit npu
CHelUaIbHOM BUJE
IIPaBOM YACTH.

OCHOBHYIO U
JOTIOJIHUTEIbHYIO

JIUTEpPaATypy

Bcero

18

18

27
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[Ipunoxenue 2

Anareopa u I'eomeTpust

PeliTHHT — IIAH AMCHUIIIMHLI

Hampasnenue noarorosku 10.03.01 Madpopmanmonnas 6€30macHOCTh

Kypcl, cemectp 1

. bann 3a Yucno bannsl
Bunpl yueOHOM AedTenbHOCTH .
CTYACHTOB KOHKPETHOE | SAMAMMH |\ o memmrin | MakcHManbHBIi
3aJlaHue | 3a ceMecTp
Monyns 1.
Tekyiuii KOHTPOJIb
1. AynutopHas paborta 5 1 1 5)
2. Ilpaktuyeckas pabora Ne 1,2 15 1 0 15
Py06exHbIl KOHTPOJIb
1. [TuceMeHHast KOHTPOJIbHAS
pabora Nel,2 [ 2 0 15
Bcero
Mopyns 2.
Texymuii KOHTPOJIb
1. AynutopHas pabora 5 1 1 5
2. Ilpaktuueckas pabora Ne 3,4 15 1 0 15
Py0exHbIi KOHTPOIIb
1. IlncbMeHHast KOHTPOJIbHAS
pabora Ne3,4 7.5 2 0 15
Bcero
[ToomnpurenbHbIe 6ATLIBI
1. CtyneHueckasi OMMMITHA/Ia 0 3
2. I[lyOnukanus cratei 0 3
3. Yuactue B KOHpEepeHIIun 0 4
Bcero 10
ITocemaemocTs (6aJIbl BEIYUTAIOTCS U3 00IEH CyMMbI HAOpaHHBIX 0aJIJIOB)
1. ITocentenue TeKIIMOHHEIX 6
3aHITHH
2. Ilocemienne MpaKTUYECKUX 10
3aHITHH
W TOroBeIii KOHTPOJIB
OKk3aMeH | | | 30
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